Study of antidepressant drugs in GPR39 (zinc receptor⁻/⁻) knockout mice, showing no effect of conventional antidepressants, but effectiveness of NMDA antagonists.
The monoamine-based antidepressants that are currently used generate many side effects, and more than 30% of depressed patients do not respond to this therapy. Glutamate-based antidepressants seem to play an important role in therapy for depression, but there is still an extensive search for safe drugs. An antagonist of the glutamatergic NMDA receptor - namely, zinc - plays a part in maintaining homeostasis between glutamate and GABA via the GPR39 receptor, which has been found to be involved in the pathophysiology of depression. In this study we investigated the behavioral response resulting from chronic or acute treatment with monoamine-based antidepressants, such as imipramine, escitalopram or reboxetine, and from glutamate-based MK-801 or ketamine, as measured by the forced swim test (FST) in GPR39 knockout (GPR39 KO, -/-) mice versus wild-type (WT, +/+) controls. All the tested agents reduced the immobility time in the FST in the wild-type animals. However, only chronic or acute administration of MK-801 and ketamine (but not monoamine-based antidepressants) were active in the FST in GPR39 KO mice. Our results show for the first time that GPR39 is required for the antidepressant effect of monoamine-based antidepressants.